Introduction {#s1}
============

Renal cell carcinoma (RCC) is the most common renal malignancy and second most common malignancy of urological tract \[[@R01]\]. It accounts for approximately 85-90% cases of malignant renal neoplasm \[[@R02]\]. RCC comprises of heterogeneous group of cancers that originate from renal tubular epithelial cells \[[@R03]\]. Each of these cancers has varied histology, is caused by mutations in different genes and responds differently to treatment. Major histopathological subtypes include clear cell, papillary, chromophobe, collecting duct carcinoma, medullary carcinoma and unclassified categories \[[@R04]\]. Clear cell carcinoma is the most common subtype making up to 75% of cases of RCC \[[@R03]\]. RCC is known to metastasize in unpredictable manner \[[@R02]\]. However, metastasis to the ampulla of Vater is extremely rare with very few cases reported in literature. These patients usually present with symptoms of obstructive jaundice, melena, and malabsorption \[[@R05]-[@R07]\]. Treatment options include surgery with pancreatoduodenectomy and nephrectomy followed by adjuvant systemic chemotherapy/immunotherapy \[[@R08]\].

Case Report {#s2}
===========

A 60-year-old female patient presented with 2 weeks history of abdominal pain, fatigue, jaundice along with nausea and vomiting. She has a significant medical history of RCC (T2N0M0) diagnosed 2 years back and had undergone right nephrectomy and chemotherapy. Imaging with computed tomography (CT) of abdomen was done which showed periampullary mass lesion compressing the distal end of common bile duct (CBD) leading to dilatation of proximal CBD and intrahepatic biliary channels. She was taken for endoscopic retrograde cholangiopancreatography (ERCP) and endoscopic ultrasound (EUS), which revealed a large ampullary mass causing biliary obstruction with multiple large subcarinal, celiac, and paraduodenal lymph nodes (largest size, 42 × 36 mm). Fine needle aspirates (FNA) were taken from ampullary mass and subcarinal lymph nodes. The ampulla was dilated, endoscopic sphincterotomy was performed and a temporary plastic biliary stent was placed. FNA cytology from ampullary mass and lymph nodes was consistent with metastatic RCC and this was confirmed with immunohistochemical staining ([Fig. 1a, b](#F1){ref-type="fig"}). Patient reported improvement in the symptoms of nausea, vomiting and pain. Liver function tests were repeated next day and showed improvement with decreasing total bilirubin (from 7.1 to 4.2 mg/dL) and alkaline phosphatase (540 - 260 U/L). A positron emission tomography (PET) scan was planned to look for other foci of metastasis but patient elected to follow up with her own oncologist outside of our institution and was lost to us for follow-up.

![(a) FNA cytology of ampullary mass (in higher magnification, × 400) showing tumor cells with marked nuclear pleomorphism, prominent nucleoli, and overt vacuolization to the cytoplasm. (b) Immunohistochemistry showing diffuse nuclear immunoreactivity for PAX 8.](gr-11-231-g001){#F1}

Discussion {#s3}
==========

RCC is the sixth most common cancer among males and 10th most common among females in United States \[[@R01]\]. It accounts for approximately 64,000 new cases and 14,000 deaths each year in United States \[[@R01]\]. It is more common in males as compared to females (ratio of 2:1) and occurs predominantly in sixth to eighth decade of life with a median age of 64 years \[[@R01]\]. Established risk factors for RCC include obesity, hypertension and cigarette smoking. Besides these chronic kidney disease, acquired renal cystic disease, hemodialysis, and renal transplant have been associated with RCC \[[@R9]\]. RCC is anatomically staged I-IV, as per American Joint Committee on Cancer (AJCC) tumor node metastasis (TNM) classification system. The stage of disease at the time of presentation is correlated with the prognosis and survival \[[@R10], [@R11]\]. The 5-year survival of patients with organ-confined disease (stage I and II RCC) without invasion of urinary collecting system is good and ranges from 80% to 95% \[[@R03], [@R10]\]. Invasion of urinary collecting system in stage I and II RCC is associated with relatively poorer prognosis with 5-year survival of around 60% \[[@R10], [@R12]\]. For metastatic disease (stage IV RCC), the prognosis is extremely poor with 5-year survival rate of less than 10% and median survival of 10 months \[[@R10], [@R13]\]. Approximately two-thirds of patients have localized disease at the time of presentation and surgical treatment (partial or radical nephrectomy) with curative intent is the gold standard in these patients \[[@R14]\]. The choice of partial over radical nephrectomy is determined by tumor location and stage.

RCC is an aggressive tumor with propensity for metastatic spread. It has been associated with metastasis to unusual sites occurring both synchronously or metachronously \[[@R02]\]. It has been estimated that 20-30% of patients including those who have undergone nephrectomy with curative intent will develop recurrence and out of these 50% will relapse distantly \[[@R15]\]. Most of the recurrences are within 3 - 5 years of surgery but delayed recurrences even after decades have been reported \[[@R13], [@R15], [@R16]\]. The longer the recurrence free time from surgery the more likelihood is of a true cure. The most common pathway of metastatic spread in RCC is hematogenous and the likely sites of metastasis include lung, liver, lymph nodes, bones, and adrenal glands \[[@R02]\]. Metastasis to gastrointestinal tract is unusual with large intestine, pancreas and peritoneum being commoner sites. Metastasis to ampulla of Vater is extremely rare and only few cases have been reported in literature \[[@R08]\]. On review of literature, we found only 11 reported cases of RCC metastazing to ampulla of Vater. To our knowledge, this is the 12th case of RCC with metastasis to the ampulla ([Table 1](#T1){ref-type="table"} \[[@R05]-[@R08], [@R17]-[@R21]\]). Of these cases, seven were males and five were females. The median age was 65 years. Of the 12 patients, seven presented with the symptoms of gastrointestinal bleeding, while rest four presented with jaundice. All the patients except one were known to have RCC and had undergone nephrectomy prior to being diagnosed with metastatic ampullary cancer. The median interval from nephrectomy to detection of ampullary metastasis was 8.36 years, with one of the case not reporting the interval. All but one patient had unilateral renal cell cancer, with one having a recurrence in the contralateral kidney prior to presenting with ampullary metastasis. Eight out of 12 patients were reported to have undergone surgery of which one patient died post-operatively from a pulmonary embolism, two of the patients died of metastatic cancer, one patient's outcome was not reported and our patient was still undergoing treatment for metastatic diseases but more detailed information was not available to us.

###### Review of Literature \[[@R05]-[@R08], [@R17]-[@R21]\]

  Patient         Age   Gender   Diagnosis prior to ampullary metastasis?   Side of tumor   Staging of RCC at diagnosis   Time from nephrectomy to ampullary diagnosis   Symptoms                                                          Outcome
  --------------- ----- -------- ------------------------------------------ --------------- ----------------------------- ---------------------------------------------- ----------------------------------------------------------------- -----------------------------------------------------------------------------------------------------------------------------------------------------------------
  1 \[[@R08]\]    50    M        N                                          R               N/A                           N/A                                            Jaundice, fever, malaise, fatigue, GI bleed/anemia, weight loss   Pancreatoduodenectomy (curative 5 years)
  2 \[[@R17]\]    77    M        Y (w/ nephrectomy)                         R               Stage 4                       3 years                                        Jaundice                                                          Sunitinib, endoscopic excision with APC for palliation. Died of met dz 1.5 years
  3 \[[@R18]\]    78    F        Y (w/ nephrectomy)                         L               Stage 2                       10 years                                       Pruritus, melena, weight loss                                     Pancreatoduodenectomy (curative 2.5 years)
  4 \[[@R18]\]    53    M        Y (w/ nephrectomy)                         R               Stage 3                       8 years                                        Melena, weight loss                                               Megace, transduodenal resection with pancreatoduodenecomy, segmental jejunum resection, and retroperitoneal lymph node dissection for mets (curative 6.5 years)
  5 \[[@R19]\]    64    M        Y (w/ nephrectomy)                         L               N/A                           11 years                                       Malaise, SOB, fatigue                                             Megace, surgical resection. Died of PE postoperatively.
  6 \[[@R20]\]    70    M        Y (w/ nephrectomy)                         L               Stage 3                       12 years                                       Weakness, melena                                                  Whipple (curative)
  7 \[[@R07]\]    52    M        Y (w/ nephrectomy)                         R and L         Stage 1b                      10 and 4 years                                 Weight loss, iron def anemia, malabsorption, steatorrhea          Choledochoduodenectomy
  8 \[[@R21]\]    78    F        Y (w/ nephrectomy)                         R               N/A                           16 years                                       Anemia, weight loss, melena, upper GI bleed                       Pancreaticoduodenectomy
  9 \[[@R21]\]    68    F        Y (w/ nephrectomy)                         L               N/A                           6.5 years                                      Upper GI bleeding, epigastric pain                                Classic pancreatodudenectomy
  10 \[[@R06]\]   75    M        Y (w/ nephrectomy)                         L               N/A                           17.5 years                                     UGI bleed                                                         Unknown
  11 \[[@R05]\]   55    F        Y (w/ nephrectomy)                         L               Stage 1                       2 years                                        Obstructive jaundice                                              Died of metastatic renal cell carcinoma
  12 (our case)   60    F        Y (w/ nephrectomy)                         R               Stage 4                       2 years                                        Fatigue, jaundice, nausea/vomiting                                

Patients who have metastatic disease at the time of presentation are treated with cytoreductive surgery followed by systemic chemotherapy/immunotherapy \[[@R22]\]. Metastatic RCCs are resistant to traditional chemotherapeutic drugs. Interleukin-2 and interferon alpha, which have traditionally been utilized as adjuvant therapy for many years, have low response rates \[[@R23]\]. Recently with advances in treatment options targeted therapy with VEGFR inhibitors (sorafenib, sunitinib, bevacizumab, pazopanib, and axitanib) and mTOR inhibitors (everolimus and temsirolimus) has been approved \[[@R23]\]. These drugs have better response rate and have shown to increase overall survival in metastatic RCC. Metastatic disease has extremely poor prognosis with 5-year survival rate of less than 10% and median survival of 10 months \[[@R10], [@R13]\]. However ampullary metastasis, by early observation of case reports, appears to have relatively better prognosis as it is amenable to surgical resection. According to Haidong et al \[[@R08]\], the prognosis for ampullary metastasis is relatively good, due to the availability of surgical options, with pancreatoduodenectomy and nephrectomy being the therapy of choice. However, due to the scarcity of cases, the outcome of this condition is not yet fully established and prognosis is not clearly defined.
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